We present measurements of the branching fractions of the decays,
Introduction
For over two decades, the D 0 → K − π + has served as a workhorse in charm and beauty physics. However, there is general interest in measuring all the D → Kπ branching fractions. In particular, while it is often assumed that B(D → K 0 S π) = B(D → K 0 L π), interference between D → K 0 π and D → K 0 π can break this equality 1 . Although this asymmetry is expected, measuring it has alluded experiments because of the challenge of reconstructing the K 0 L . Another Kπ mode which has alluded experiments is the doubly Cabibbo-suppressed (DCS) D + → K + π 0 . The difficult stems primarily from the low rate, but also for hadron machines, the lack of a detectable displaced vertex and the large π 0 combinatorial background make this mode extremely difficult to detect. These difficult D → Kπ modes are accessible at CLEO-c due to the low-multiplicity environment and threshold production of DD.
The analyses presented are based on a 281 pb −1 sample of data collected at the peak of the ψ(3770) ( √ s = 3774 MeV). The resonance is just above threshold for production of DD, and therefore the final state is in a coherent C=-1 state. For D 0D0 , these quantum correlations produce deviations in measured branching fractions 2 , which are maximal when CP eigenstates, S CP , are involved. For example, the rate for
is twice as large with respect to the values obtained when quantum correlations are absent. Four cases of interest that enter into the analyses presented here are:
, where f represents a flavored final state and X is an unspecified final state. Because of the quantum correlations, the branching fractions are modified as shown in Table 1 2 , where x and y are the mixing parameters, r f e −iδ f ≡< f |D 0 > / < f |D 0 >, and z f ≡ cos δ f . In untagged analyses we can easily correct branching fractions using the word-average y = 0.008 ± 0.005 3 . We also note that yields in these and other combinations of final states can be used to measure the D 0D0 mixing parameters and the strong phase δ Kπ 2 . 
In reconstructing D mesons, we use two Tagged analyses start with events that already have a D candidate ie., a tag, and seek to reconstruct the second D meson (referred to as the signal). Because of the highly constrained kinematics, the signal D may contain undetected particles, such as a K 0 L (or a ν), which are inferred by energy/momentum conservation. In particular, for the decay D → K 0 L π, the signal is a peak in the missing-mass squared, defined using the measured four-momenta as: 6 , we find:
B(D
Of the 4.2% systematic uncertainty, 3.8% is from the π 0 detection efficiency, which cancels when comparing K
requires a tagged analysis, and since K 0 L π 0 is a CP+ eigenstate, it requires that we determine the factor 1 + 2r f z f + r 2 f (which is unknown, since δ f is unknown). However, by measuring B(D 0 → K 0 S π 0 ) in tagged events, and comparing to the value in untagged events, we can determine (1 − 2r f z f + r 2 f ). Along with the measured values of r f , this enables us to compute the factor we want,
and then seeks to reconstruct D 0 → K 0 S π 0 candidates as described in the untagged analysis. The yields, efficiencies and corresponding prod- Table 2 . Using the measured value of B(D 0 → K 0 S π 0 ) from the untagged analysis, we also compute (1 − 2r f z f + r Fig. 1 for all tag modes combined; the data are the points with error bars, the solid line is the simulation, and the dashed lines show various background contributions. The data are peaked toward slightly lower missing-mass than simulation. This effect is traced to a 0.5% difference in the energy scale of π 0 's, which has only a minor effect in this analysis. Yields, efficiencies and the branching frac- Table 3 , where the branching fractions have been corrected by the factor, (1 + 2r f z f + r 
we find that R(D 0 ) = 0.122 ± 0.025 ± 0.019, establishing the inequality of these branching fractions. Using general arguments involving the contributing Feynman diagrams, one would expect this asymmetry to be R(D 0 ) = 2 tan 2 θ C = 0.109 ± 0.001, where θ C is the Cabibbo angle. This expectation is in good agreement with our measurement. 
We look to measure the same asymmetry in charged D decays. The branching fraction, B(D + → K 0 S π + ) has been measured in a separate analysis 6 . The measurement of
requires a tagged analysis, and is strategically similar to the Tag Mode (f ) 
0.824 ± 0.013 ± 0.073 0.802 ± 0.013 ± 0.068 0.932 ± 0.015 ± 0.063 (1 + 2r f z f + r 2 f ) 1.183 ± 0.013 ± 0.073 1.203 ± 0.013 ± 0.068 1.074 ± 0.015 ± 0.063 Table 3 . Summary of results for the
Tag Mode (f ) 
, we measure an asymmetry, R(D + ) = 0.031 ± 0.016 ± 0.016. This asymmetry is consistent with zero. Because of the larger number of additional Feynman diagrams which contribute to this decay, no simple prediction of this asymmetry can be made. Both this analysis and the D 0 → K 0 S,L π 0 will be submitted for publication soon.
Until recently, the DCS D + decays were limited to modes with only charged particles due to the low rate and large combinatorial background associated with π 0 reconstruction. The threshold production of DD events in CLEO-c make this measurement accessible 7 . CLEO searches for this decay using an untagged analysis by combining K + and π 0 candidates and requiring −40 < ∆E < 35 MeV. We find a yield of 148 ± 23 events. We use D + → K − π + π + as a normalizing mode, for which there are 79612 decays. The efficiencies of the DCS and normalizing mode are 42.30% and 52.16%, respectively, yielding a branching fraction, B(D + → K + π 0 ) = (2.28 ± 0.36 ± 0.15 ± 0.08) × 10 −4 . This measurement is of substantially better precision than a recent measurement by BaBar 8 , which used data collected near the Υ(4S) with ∼1000 times larger integrated luminosity than CLEO-c.
